Paneth cells regulate both chemotaxis of immature dendritic cells and cytokine production from epithelial cells.
Paneth cells in the small intestine are able to sense luminal bacteria and secrete granules that contain antibacterial peptides. Human defensin (HD)-5 and -6 are antimicrobial peptides found in human Paneth cell granules, and are major bactericidal components. We investigated whether any constituents in the Paneth cell secretions showed chemotactic activity or stimulated cytokine secretion from intestinal epithelial cells, and assessed to what extent HD-5 and -6 were responsible for these activities. The secretions from human Paneth cells and recombinant HD-5 and -6 were evaluated to elucidate their effects on the chemotaxis of dendritic cells (DCs) in a migration assay. The Paneth cell secretions were chemotactic for immature DCs at concentrations ranging from 10 to 1,000 µg/ml. HD-6 was active at 100 ng/ml, but HD-5 was not. Next, the stimulation of cytokine production by the T84 intestinal cell line was assessed using ELISA and/or an antibody array. The secretions more strongly stimulated interleukin (IL)-8 production than did the defensin peptides, and induced production of various cytokines by the antibody array. The secretions were also analyzed by high performance liquid chromatography (HPLC) and mass spectrometry (MS) in order to determine the components. A large number of molecules was found in the secretions, and HD-5 was identified as an immature propeptide. In conclusion, some constituents other than defensin in human Paneth cell secretions activated the migration of DCs and induced the production of inflammatory cytokines. Therefore, Paneth cells may play a role in the innate immunity associated with adaptive immune responses.